The Lepidopterological Society of Japan 


WL Trans. lepid. Soc. Japan 59 (2): 103-106, March 2008 


How does the “non-warning” plain-colored Euploea sylvester larva 
(Nymphalidae, Danainae) defend itself? 


Haruo FUKUDA 


Meiwa 4-5-32, Kagoshima, 890-0024 Japan 


Abstract Although most larvae of danaine milkweed butterflies defend themselves by their warn- 
ing coloration, the defence strategy of plain-colored larvae (e. g. Euploea sylvester) has not been 
noted. This paper describes some observations obtained in Taiwan on this topic, and discusses how 
the Euploea sylvester larva defends itself with its simple coloration. 
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Introduction 


Milkweed butterfly larvae (Nymphlidae, Danainae) defend themselves by their warning col- 
oration (aposematism) in association with storage of poisonous compounds from their food- 
plants (chemical defence). Brower et al. (1992) lists five basic pigment coloration patterns 
for the fifth (last) instar larvae of Danainae: (1) transverse stripes with or without spots, (2) 
only spotted, (3) uniformly pale, (4) longitudinally striped, and (5) transversely striped to- 
gether with a single ventral longitudinal stripe, appending the last to the four patterns recog- 
nized by Kitching (1985). Disregarding phylogeny, however, these may be regrouped into 
four types: (1) spotted type (e. g. Parantica sita), (2) striped type (e. g. Tirumala limniace), 
(3) mixed type (e. g. Danaus chrysippus), and (4) simple coloration (uniformly pale) type 
(i. e. Euploea sylvester, E. midamus, and E. batesii). The last type of larvae, comprising 
only three known species, are uniformly colored without warning speckles. Given this, how 
do they defend themselves? This paper discusses their defence strategy mainly based on 
my observations made on E. sylvester larvae in Taiwan. 


Defence strategy of Two-brand Crow Euploea sylvester larvae 


On 24th April 2006, together with Mr Lee, I visited a habitat of E. sylvester, Chunan 
Seaside Forest Park, in Miaoli Prefecture, northwestern Taiwan. As this was in the prime 
oviposition season for overwintered females, we found many eggs and young larvae on the 
foodplant, Gymnema sylvestre (Asclepiadaceae). Although middle or last instar larvae were 
scarce, I fortunately spotted a fifth instar larva. No sooner had I stepped up to it to take a 
photo, than the larva violently shook its body and filaments and fell into the bush under- 
neath. I managed to take only a single photo of the larva before it fell (Fig. 1). 


I had never seen such a hostile reaction from a danaine larva in response to what amounted 
to only the slight sign of my approach. By contrast, taking photos of an ordinary danaine 
larva is usually easy even when it is alarmed. After this observation in the wild, I repeated- 
ly observed the same behavior in captivity (Fig. 2). I have concluded that this is protective 
behavior peculiar to *non-warning" plain-colored danaine larvae. 


The defence behavior sequence of E. sylvester larvae is: (1) hiding 一 when at rest, the larva 
usually lies in a hook-like posture, concealing its head beneath the thorax; (2) warning— 
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Fig. l. The last instar larva of E. sylvester sitting on a dead vine of 
the foodplant just before fall. After taking this photo, it im- 
mediately fell. 

TERI OS TUE LC SE LE SEE THO) v £ 2 Gl 
幼虫 . この 写真 撮影 後 すぐ に 転落 し た . 

Fig. 2. A middle instar larva fallen in a breeding case, violently shak- 
ing its anterior pair of filaments. 
飼育 ケー ス 内 で 転落 し た 中 齢 幼虫 , 最前 の 突起 が 激しく 
動い て いる . 





when frightened, the larva violently trembles its body and filaments for a short period of 
time; and (3) falling—after the warning action, retaining the hook-like posture, the larva 
turns over on its back and falls. 


There has been no description of this peculiar defence behavior, although larvae of the same 
species (though mostly differing in subspecies) have been recorded in Taiwan (Uchida, 
1988, 1991), India (Davidson et al., 1869), Papua New Guinea (Parsons, 1999), and 
Australia (Braby, 2000). As Ackery & Vane-Wright (1984) reviewed and I also have often 
observed, some danaine larvae curl up and fall to the ground as a result of mild tactile stim- 
ulation. However, I have never seen such violent falling behavior accompanied with warn- 
ing action as shown by E. sylvester. It is unique in two aspects: (1) the larva has unusual 
sensitivity to any slight stimulus, and (2) after the violent warning action, it immediately 
falls. 


Discussion 


The habit of falling as a defence strategy is common in many insects including butterfly lar- 
vae. For instance in butterflies, grass feeding caterpillars of Argyninae and Satyrinae easily 
fall off their foodplants and often freeze with their body curled up. 


Falling behavior for defence is also seen for warning colored and shelter-making larvae. 
The shelter-making larva of Leptalina unicolor (Hesperiidae), whose coloration is probably 
aposematic, actively tumbles out of its cylindrical cell of grass leaf. In addition to these 
grass feeding larvae, I observed a similar behavior pattern shown by larvae of Badamia ex- 
clamationis (Hesperiidae), resting in shelters made of leaves on a tall tree, Terminalia cat- 
appa (Combretaceae), in Guam (the Mariana Isles). When I cut a twig with some larval 
shelters, the warning colored larvae tumbled out of their shelters (Fukuda & Nicho, 2001). 


The falling behavior performed by the “non-warning” plain-colored larva of E. sylvester is 
noteworthy. Most danaine larvae, having aposematic coloration, by contrast, do not easily 
fall. In addition to the non-aposematic body coloration, the E. sylvester larva embodies 
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such features as a slender cylindrical body shape and long rod-like tubercles (filaments). 
Tubercles of danaine larvae are assumed to be used for deterring parasites (Comstock & 
Comstock, 1917, quoted in Ackery & Vane-Wright, 1984) and for regulating body tempera- 
ture (Bascombe et al., 1999), though no experiment has been done to test these assump- 
tions. In addition, the long slender body shape and long tubercles are probably useful for 
defending the larva. 


Three important questions remain to be solved in the future: (1) Defence behavior is un- 
known in any other congeneric species with larvae with similarly simple coloration, i. e. E. 
midamus in Hong Kong (Bascombe et al., 1999) and Palawan Island (Igarashi & Fukuda, 
2000), and E. batesii in Papua New Guinea (Parsons, 1999). Do they have similar falling 
behavior? (2) Does the benefit to the larva gained by falling compensate for the risk of fail- 
ing to return to the foodplant after falling? (3) Is the simple coloration of the larva useful as 
warning? 
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摘 要 


マダ ラチ ョ ウ 類 の 無 絞 型 竣 虫 は どの よう に し て 身 を 守る か (福田 晴夫 ) 
マダ ラチ ョ ウ 亜 科 の 幼虫 は 毒々 し い 斑 紋 に より 身 を 守る こと が 知ら れ , Stu, BRR, TORE 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


106 Haruo FUkUDA 


型 に 大 別 さ れる が , ルリ マダ ラ 属 に は 3 例 ( ル リマ ダラ , ミ ダム スル リマ ダラ , バテ シイ ルリ マダ ラ ) な 
が ら 無 紋 で 警告 斑紋 を 持た な い 幼 虫 が いる . で は 彼ら は いか に し て 身 を 守る の か . 本 報 で は 台湾 産 ル リ 
マダ ラ の 観察 例 を 主 に し て この 間 題 を 論ずる . 


台 洪 の 苗 栗 県 八 南 濱 海 森林 公園 に お ける 2006 年 4 月 の 野外 観察 .、 お よび その 後 の 飼育 時 の 観察 に よ 

る と, 幼虫 (と くに 中 - 終 齢 ) の 防衛 行動 は 次 の よう な も の で ある . (1) 隠 べ い 的 行動 : 休息 時 , 頭 胸部 を 
釣 針 型 に 丸め , 突起 を 倒し て 静止 し て いる . (2) 威 跡 的 行動 : も の に 驚く と , 体 と 突起 を 激しく 震わせ 
TRII A. (3) 転落 行動 : ROR, 身体 前 半 を 内 側 に 曲げ た まま 仰向け に 反り 返る よう に し て し て 落 
下す る . 


これ ら は 多く の マダ ラチ ョ ウ 類 に も 見 られ る も M それ ら の 転落 は 強い 接触 刺激 を 受け た 
時 で あり , 幼虫 の これ ほど 激しい 威 菊 行 動 は な い . し か る に , 本 種 は 人 が 撮影 に 近づい た だ け で 何ら 
か の 刺激 を 感知 し , 激しく 威 蹴 し た 後 す ぐに 転落 LE RUN CO S. これ に は 単色 で 細長 い 体形 と 
長い 突起 と いう 形態 的 特徴 と 深く 関わ っ て いる 可能 性 が 高い . も ちろ ん , 単なる 転落 行動 な ら 草食 性 幼 
虫 の ほか 造 巣 性 幼虫 で も み ら れ , 警告 色 斑 紋 の 幼虫 に ちあ み ら れ る も の で ある が , ル リマ ダラ 属 の 中 で 少 
数 種 の み が , な ぜ こ の よう な 戦術 を と る の か 興味 深く , 本 格 的 な 調査 が 期待 され る . 
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